INTRODUCTION
The 3D statewide geological model released by Mineral Resources Tasmania (MRT) in 2004 (Murphy et al 2002) was the first such construction for an entire jurisdiction in the world. It was built via series of cross sections informed by automated potential field source edge detection ('worms') and 2D forward models (Leaman and Webster, 2002) . MRT has now embarked on development of new regional 3D models incorporating higher levels of stratigraphic and structural detail, constrained by fully three-dimensional magnetic and gravity modelling. The first of these to be built for western Tasmania, encompassing as it does some of the most highly mineralised crust on the planet (Figure 1) , is aimed at a better understanding and definition of structures and volumes controlling ore deposition. The primary purpose of the ongoing work whose progress is reported here is to validate the new 3D model against corresponding gravity and magnetic datasets. Discrepancies identified are expected to improve geological understanding and reduce exploration risk through indicating further model refinement and identification of anomalous rock masses. 
METHOD AND RESULTS
The initial 3D geological model was reconstructed from selected elements of the older statewide model. Structural and/or geophysical model sections by several workers utilised in the 2004 model (e.g. Berry and Roach, 1993; Berry, 1997; Leaman and Webster, 2002) were assembled and reinterpreted in the 3D model environment (Gocad™), requiring the exercise of geological judgement in reconciliation of conflicting indications into plausible geometries consistent with outcrop constraints. The level of geological detail incorporated in the model is dictated by likely bulk physical property contrast as well as tectonic, stratigraphic and practical modelling considerations. Units thus defined for modelling purposes are listed in Tables 1 and 2 and on 
SUMMARY
Airborne magnetic and ground gravity data have been inverted to recover 3D distributions of magnetic susceptibility and density over an area (40 km x 35 km) in western Tasmania. Building on previous modelling and structural interpretation, the overall modelling strategy focused initially on the most magnetic units (Cambrian ultramafics), which are regionally associated with major tectonic features. Interpretation of their geometry via iterative 3D magnetic inversion and geometry adjustment thus outlines a structural framework capable of satisfying geologic and magnetic and gravity observations. Significant slabs of ultramafic material are demonstrated to underlie a considerable portion of the area, agreeing with previous 2D forward model investigations. This framework is effectively filled in with other major geological elements, including extensive low-density Devonian granites and magnetic Cambrian granites, such that geologic, magnetic and gravity constraints are all grossly satisfied. Magnetic and gravity residuals present at the conclusion of the modelling process are thus interpreted to indicate features such as alteration systems that are geologically as well as geophysically anomalous, and hence of exploration interest.
Magnetic and gravity data were extracted from MRT's public domain databases. The magnetic coverage (Figure 2 ) is from a regional survey of E-W flight lines at 200 m spacing and ~80 m clearance. No upward continuation or regional separation was applied prior to modelling. The modelled Bouguer gravity field depicted in Figure 6 is a residual derived from the State crust-mantle-ocean model MANTLE-09 (Leaman 2009 ). This proved adequate to operate on directly, with no need for further separation apparent.
3D potential field modelling and inversion was undertaken using the VPmg code (Fullagar & Pears, 2007; Fullagar et al, 2008 and associated references) within the Gocad™ environment. The geological unit geometry was discretised into vertical rectangular prisms of dimension 200 x 200 metres in x/y (east/north), extending from the topographic surface to the model limit depth of 10 km. The gravity data are fully terrain-corrected; this is accounted for by the inversion code.
Initial unit physical properties and allowed ranges ( Tables 1  and 2 ) were determined by reference to MRT's database of drill core measurements (several hundred in this region) and values adopted by previous workers (Berry and Roach, 1993; Leaman and Webster, 2002) .
Following reassurance from 3D forward models that initial unit geometries and properties were not grossly incorrect, we proceeded first by magnetic unit geometry modification informed by forward modelling. We examined the magnetic field first on the basis of fewer units to deal with (many units can be confidently designated non-magnetic) and greater sensitivity to source depth and dip. Within the study area, the magnetic response is dominated by allochthonous faultbounded slices of serpentinised ultramafic material ('ultramafic complexes' in Tables 1 and 2 ). Resolution of the geometry of these units effectively provides a structural framework for the remainder of the model. Unresolved broad scale misfits from the starting forward model were found to be best accounted for by additional ultramafic material at depth in a configuration consistent with the regional structural style (listric thrust detachments).
Table 1. Magnetic susceptibility properties
A further inversion step allowed the ultramafic complex to vary susceptibility heterogeneously. Considerable magnetic property variation within the ultramafics is known from both core measurements and outcrop/magnetic image associations. The progress and outcome of this inversion run is shown in Gravity inversions were then conducted within the framework defined by the magnetic results, holding the geometry of all magnetic units fixed. Several successive homogeneous (within model unit) density inversions indicated some instances of bulk unit signatures at variance with indications from core measurement statistics (Table 2) . In other cases such as the Huskisson Syncline (in the vicinity of the prominent residual gravity high in Figure 6 ), some model geometry modification and unit subdivision e.g. Eldon/Gordon Group separation is indicated.
Figure 6. Observed Bouguer gravity (minimum curvature interpolation)
However in most instances, as with the magnetics, features in the gravity misfit (Figure 7) are clearly likely to be of geological origin rather than gross errors in model unit geometry and properties, or data noise, though all these are undoubtedly present. This accounts for the failure of homogeneous inversion to reach the estimated noise envelope of 0.5 mgal (Figure 8 ). The current model (Figure 9 ) is thus considered a reasonable representation of the major regional geological elements. Most geological variations within the host unit finer than the effective model scale are probably of stratigraphic origin, but some may be associated with mineralising systems. 
CONCLUSIONS
The initial synthesis of various structural and geophysical interpretations and previous models has proven largely consistent with 3D-modelled magnetic and gravity data, with some exceptions that are the subject of ongoing work. 
